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SRR __-_Subject Des;gn Summary F?eport L S
BRI . 100% Design Submitial - Former Bldg 1/36 Pt!ot B:orearculahon
R . Test, Remediation of Volatile Organic Compounds

FormerC 6 Fac:hty Los Angeles California T

-Camp Dresser & MCKee I:nc {(CDM) has prepared thls memorandum summarlzmg the: de51g:n
.. basis, process description, and groundwater modeling results for a pilot biorecirculation -

~systemat Former Bldg 1/36 area-of the Former C-6 Facility (Site). '100% Design Submittal -

'd'rawings have been previous‘ly:S"libm'itted- under’ a'separate.cover (CDM; April.’Z' :-200'7)-. o

- -bloremedlatlon at the Site. Groundwater will be extracted and pumped to an injection
- manifold, where it will be amended with either liquid (most likely lactate).or solid {Whey)
SRR electron donor and mixed prior to béing reinjected into-existing amendment wells. Itis -

“- planned to use the existing injection manifold (in Connex box) ffom C-1, Bldg 3 facility (to the ™ - o
: _extent fea51ble) with addltlonal equ1pme:nt The key test Compone:nts are described below

* Extraction wells (Table1) - o e
- O B Sl well BWBOUL- s

o _.Ant'i'cipa'ted-ﬂ'ewrate: 1'2'g.pm |

BOE-C6-0054019



.In]ectlon Wells (Table 1) e |

- m Install one new: observatlon well EWB002 (Construct as extraction Well) ~See’

' ‘Messrs, Scott and Weidmann
- May9,2007- -
) .P'age.2__ - Lo U

4 existing amendment wells located Vault2 AW0067UB AW0066UB AW0065UB and o
: AW0064UB .............. o

w - Inistall battery operated pressure transducers (Level TROLL or equal) in each of the
o 1n]ect10n wells to monitor water levels. : TR

Monltorlng Wells (Table 1) RRTR

L Performance Momtormg Wells - Use combination- of ex1stmg amendment and
S monltorlng wells-and one new Well -

'--_--wens S T e

- Attachment B for well construction details. ... SITRSRII s : REEIRNES

j spare line will be double-contained (2inx4 1n) and connect. at the nearest subsurface .:_ o
' .constructlon stub—out box S

o Combmatlon of ex1st1ng conduit (from stub out box to Compound) and new Condult
- (from well to stub-out box) for extraction well pump power arid- control

. Existing 4- inch remediation spare to dlstrlbute amended water from _ o
- compound/injection manifold to 1n]ect10n wells, Connection to ex1st1ng amendment o
. wells will be made in Vault2. - - IRTRIEEEETI s RNIRIEIE . "
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Messrs. Seott and Weidmann

.....................  May9,2007 -
e : -P'ag‘e‘?)' L R RN PR
S e _quuld Amendment In]ectlon System
............. - 'm Amendment system components from C-1 Bldg 3 Manifold systemwill beused-as™ T
appropr1ate L o : . O TR

e Wlll use ex1st1ng controls (PLC / HMI) and: modlfy as needed

n -Electron donor dosing rate will be determiried by treatablhty Study (m progress) Based
_ S - oninitial dosing caleulations; approximately 600 gallons of Sodium lactate would be
R . S : neededperweek ................ S REEEE e : S g

Estlmated Donor .Estlmated Injectlon _Estlmated Dosage
Concentrations - | Frequency | Rates ... '

Max —30,000 mg/L 10% of the time Approx ©; 400 Ibs {600, gallons) SRR o

‘aspurelactate | (approx. 17 hrsiweek) - | of sodium lactate Week

_Metermg Pump Rate 34 gph

Max —30,000 mg/L 10% of the time Approx 3, OOO Ibs.of Whey per RS
as Whey : - | (approx. 17 hrsiweek) | week - : R
........ Feed rate =180 Ibs/hr

o - Liquid electron donor - Need niew metermg pump (dlaphragm or perlstaltlc

tube pump @34 gph) SR ’ | e _
Solld Amendment In]ectlon System e B B
w  Ifsolid electron donor is selected (Whey), therva portable solids: handlmg and: mlxmg '
e equlpment will be’ located 1n51de the ex1st1ng treatment compound -~ _
o See Attachme:nt C for portable mlxmg equlpme:nt S Rt IR .
. l .'Based on initial dosmg Calculatlo:ns approxnnately 3, 000 lbs of Whey'weuld be fieeded o '
- perweek. e . RSN S AL
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: _In the case ofa shutdown the PLC will, shut offall system Components and all automated L

Messrs, Scott and Weidinann
- May9,2007- -
. Paged - - Lo L

' e'ommuniea'tion device will be ins’tall'ed to access the PLC'r’emot'er to determine 'sys't'em status.
~Additionial control may be added to monitor. 1n]ectlon pressures in the amendment Well """ RERTTITERPRTRIPIRY -
“network and shut down the system 1f needed. . - ' L

In general itis antlelpated that system shutdowns w1ll occur 1f any of the: followmg ocCUry
o ngh level or low leye.l in the elec.tron.donor conitainers or electr.on.donor m1x1ng R e
'equ1pment (as approprlate) L LT oL SRS SR

w 'Low Water level in the exlract1on well

Cw .Unacceptable pressure bulldup at. any pressure element

“valves will close. The HMI will initiatea call-out to notify system operators. that the system _ o

" has shut-down so that they canrespond and troubleshoot.

N The system will 1nc1ude the ab111ty to operate system components (e g. attomatic Valves '

~will discontinue pumplng when _that oceurs.

. m Pressure indicators and transmitters will be 1nsta11ed t6 monitor pipe Condltlons
- throughout the process and initiate shutdowns at unacceptable pressures. .. -
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..................... May9,2007 -
................. i Page5 E '
''''''''''''''''''''''' m Each amendment well m]ectlo'h'Will 'h'a\'r'e 'a ﬂow mieter, solenoid Valve and pressure
""""" < indicator/switch:
-A detalled process and Control system descrlptlon w1ll be prov1ded in the O&M Plan B
................... AttaChmentS
B Table 1 - S Summary of Well Co:nstructlo:n Informatlon _ ' '
Attachment A = Summary of A:nalytlcal Groundwater Modelmg in Support of Pllot Test_
............ - ~ o Design = - R
' "'_'Attachment'B-'—'_ - New Well Construction Procedures ONRRERR TR BT Sl e

_ AttachmentC-. ~ Ovetview of Portable Whey Injection Unit =

. BOE-C6-0054023



Messrs. Seott and Weidmann

...................... " May 9, 2007
................. A Page6 ’
""" Table 1
‘Suimmary of Well Construction Ihformation
........... Former Bldg- 1/36P|lotBloreCirCUIGtionTest
............. Remediation of Volatile Organic Compounds
Former C-6 Facility, Los Angeles, California
Screen
L P [ Depth
.................... | . Interval’
~WellID | Easting | Northing | Casing |~~~ ‘Screen | {ft.bgs) |
......... Pumping Well - Existing
EWB0O1 | 6470381 | 1769604 | 6-in PVC | 0.02 Inch Slotted PVC. | 592 | 802
""""" Injection Wells (Group A Wells) - Existing '
AW0064UB 6470346 1769801 2-in PVC | 0.02 Inch-Slotted PVC 685|885
AWO0O065UB 6470316 1769802 2-in PVC | 0.02 Inch Slotted PVC. 685|885 .
AW0066UB 6470286 1769802 2-in PVC. | 0.02 Inch Slotted PVC 69.5 | 825
AWO0067UB 6470261 1769810 2-in PVC | 0.02 Inch:Slotted PVC. 70 20
Performance Monitoring Wells {(Group B-Wells) - New
EWB002 TBD TBD. | 6-in PVC | 0.02 Inch Slotted PVC | 55 | 90
Performance Monitoring Wells {Group B Wells).- Existing
AW0074UB 6470365 1769759 2-in PVC | 0.02 Inch Slotted PVC 70 20
AW0075UB. 6470332 1769740 | 2-in PVC | 0.02 Inch Slotted PVC 69 | 89
AWO076UB 6470302 1769740 2-in PVC | 0.02 Inch Slotted PVC 69 89
AWO0077UB 6470254 1769763 2-in PVC | 0.02 Inch Slotted PVC 70.5 | 85.5
WCC 6S 6470336 1769734 4-in PVC | 0.01 Inch Slotted PVC. 60 20
AW0073C 6470329 1769765 2-in PVGC. | 0.02 Inch Slotted PVC. 96 116
Downgradient Wells (Group C Wells) - Existing
WCC 12S 6470506 | 1769496 | 4-in PVC 0.01 inch slotted PVC 60 | 90 |
TMW. 7 6470318 1769483 2-in PVC 0.01 inch slotted PVC: 65 | 85
Upgradient Wells (Group D-Wells) - Existing
AW0055UB 6470304 | 1769863 | 2-in PVC | 0.02 Inch- Slotted PVC. 69 | 89
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................. Atachment A B S
Summary of Analytlcal Groundwater Modeling in Support of Pllot
Test Design:

" This attachment summarizes the results of analytical groundwater modellng and hydraullc -

. ‘design calculations:for assessment of the pilot biorecirculation system at the Site. The ... o

* objectives of the groundwa’ter modeling are as follows: SRR

L] Select1on of an appropr1ate areaat Former Bldg 1 / 36 where pilot testing canbe' "
- conducted using existing 1n]ect10n (amendment) wells to the maximuin extent possible;

m  Determination of well locat1ons for monitoring the performance of the p1lot test, us1ng
- ex1st1ng wells wherever feasible; and e

| Determlnatlon of appropr1ate extractlon and- 1n]ect10n flowrates

: '.All Modelrng Protocol R

A simple: analytical model (Aqu1ferW1n32) was c0nf1gured to allow rap1d assessmentof

~ - various injection and monitoring layouts. The analytical model assumed uniform properties

- -and therefore suitable for-the purposes of the pilot-test-design. Existing estimates of hydraulic.
‘characteristics derived from slug- testing and tracer tests-at the Site were utilized for the
- design evaluation. These data included shug test and aquifer performarice tests previously

and a planar groundwater gradient; which is appropriate for the'small area beingconsidered

 conducted on the B-Sand wellsin Former Building 1/36 (WCC-1S, WCC-4s; WCC-5S 10 105, '

o model to produce water that will be amerided for re1n]ect10n at up to four existing

~amendment wells. Simulations conducted utilized a range in hydraulic conduct1v1ty to assess_ -
. the sensitivity of the proposed .operations to these assumptions. The evaluation of injection -
“wells were used to seléct candidate locations that were tested in the model. The distribution -

cof EAB fluids around the injection wells'was assessed and suitable mionitoring wells with
- appropriate travel times from the 1n]ect1on points were selected AR -

".'The hydrauhc properhes used in the miodel are as follows '

S L] Hydrauhc COnduct1v1ty of 20 ft/ day

w Poros1ty and effect1ve poros1ty of 0 3

WCC-1D and WCC-3D) conducted by in 1990 (Woodward Clyde; March 1990 and presented
~in the Groundwater Status- Report (Kennedy 7/ ]enks Consultants, October: 2000) : ' '
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BENE ¥ Transverse dlsper51v1ty of 3 feet '

The 20 ft/ day for. hydrauhc conduct1V1ty was Selected based onresults of the tracer test that

‘A2 Modeling Results o R

. ’Based o the assumptfions listed in ‘Section 1. 0 the followmg isa summary of the modehng
- results: ' :

Messrs, Scott and Weidinann
- May9,2007- -
. Page8 . - Lo L

o . 'Electron dornior degradatlon half- l]fe of 30 days.

. “was conducted on the Former Building 2 property (ARCADIS April 2003): The dispersivities 7 g
- were selected based on the length of the plure and literattire sources relating plume length to
longitudinal dispersivity. Thetransverse dispetsivity was assumed to be 10% of the. _
o “longitudinal. Review of previously performed slug test and aquifer 'pe‘rform'ance testsin few B
" of the Former ‘Building 1/36 B-Sand wells (Woodward-Clyde, March 1990, and . o
'.Kermedy /Jenks Consultants, October 2000) showed probable leaky conditions;- sirce water

-~ -levels stabilized after about 500 minutes of pumping. Analysis-of these test as a fully: confined
. -system usmg the Cooper ]acob approx1matlon to the Thels solutlon aswas. documented i

thickness that was used in the calculation.of hydrauhc conductivity is also hkely not :

- appropriate, since these'wells appear to be located in the area of the “window” where the B-C - -
- aquitard ismot present. As a result, this'data cannot be used Without'-reéanalyzin'g the APT = -
data conducted in Former Building 1/36 using appropriate methods to obtain the values for

the combined zorie. For the pilot test, the use of 20 ft/ddy was déemed to b appropriate.

- = Additionally, monitoring data obtained durmg the pllot test operatlon will prov1de addltlonal_. .
o _'mformatlon on the Kvalues.

ol Extractlo:n Well, EWBOOl completed in the B-Sand, was Selected foruse as the pumpmg S
- well. Wells'that aré suitable as injection wells must be upgradient of the pumping well, =
-~ but in close enough proximity,so-that an enhanced gradient will develop. Suchwells.
- mustalso be close enotigh so acontrolled flow field will develop betweer the injection .
wells arid pumping well. Existing amendmient wells that are riot under existing -
. buildings and that meet these criteria-include AW0064UB, AW0065UB, AW0066UB '
- and AW0067UB (”Group A”) These-wells are in-an east west tre:ndmg line oo '
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: approx1mate1y 200. feet north of the pumping Well A summary of the key well

& Existing amendment wells AW0074UB AW0075UB AW0076UB and AW0077UB

' Messrs, Scott and Weidmann
- May9,2007- -
) -P'age9 L L L

: _-constructlon 1nformatlon is presented in Table 1 e > L

u Proposed well locatlons for monhitoring the performance of the pllot test are
~ summiarized in Table 1 and listed beloW AESERRRRRRRREEEEE .

_existing monitoring well WCC_06S, and a proposed-well (EWB002) (“Group B”). - -
" This line of wells, which are about 50 to 60-feet downgradient from the line of .

- injection wells, will be used as monitorirg wells along the flow path from the
- injection wells to evaluate: donor consumptionand distribution; and the _

N _effectlveness of the blologlcally active zones: over time.

5 | _Ex1st1ng amendment well AW0055UB which W111 serve asdn upgradlent sample

points to monitor changes i contamlnant concentrations enterlng the freatiment .
' Zone(”GroupD”) SRR - S B el

o 5 -Ex1st1ng groundwater mon1tor1ng wells TMW 07 and WCC 128 W111 serve as -

downgradient sample poirits to monitor the presence of donor leaving the area. of

. active treatment (”Group C”) [EASTTPORPRIS B PP :

: (assumlng that the well is reasonably eff1C1ent) which will be 1n]ected equally:intothe 4~
o '1n]ectlon Wells (approx 3 gpm each) Flgure 1.shows the capture zone-around this well.

gradlent A mound will develop near-the 1n]ectlon Wells and-a depressmn Wlll develop

“near the pumplng well.. .

-_Uslng the above ﬂowrates and groundwater Veloclty concentratlon plots of estlmated .
“electron donor distribution showing the projected location of the 1,000 mg/ Lcontour

(which'is a threshold that is typlcally used determine the effectivenessof .. -~

‘bioremediation) atapproximately 30, 60, and 90- ~day intervals are shown on 1 the Flgures

2,3,and 4, respectively. This is based on the assumption that.electron donor solution is
initially injected at a concentration of 30,000 mg/ L of pure donor for 10 percent.of the -

-~ timie; yielding an average concentration of 3,000 mg/ I (Actual injection frequency’ Wlll
- vary based on the tesults of the.ongoing treatablllty testing and performanCe

mOHItOI‘lng durlngpllot test) e . o . L
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R Woodward- Clyde Consultants 1990 Douglas Aircmft Company, Tormnce ( C6) Faahty, - |

Messrs. Seott and Weidmann

May 9, 2007 -

CBagel0

'ARCADIS 2003 Hydrauhc Test Results (B ?‘OdeE‘ Tracer Test) Pormer C 6 Pacahty Aprll 18,

. As séen in 1 the plots ‘concentrations are estimated to drop below 1,000 mg/ L in the
g downgradient array of monitoring wells (Group B wells), which are about 50 to 60 feet
downgradient of the line of injection wells (Group B2 Wells) SpeC1f1C observations from

- themodelinginclude: = ... AR e .

& Detectible concentrations of donor compound is expected o reach the observatlon _

_ wells; B '.: R TR TR TR o o

- months, with approximately 11,000 square feet lreatment area Wlth concentrations
: greater thanl 000 mg/L and NN S : REEETRPRPRISRPRRERPPS

003 B .

' Kermedy / ]e:nks Consultants 2000 Groundwater Statis Report Boemg Realty Corpomtwn
Former C—6 Paahty Los Angeles Cahforma October 27 2000. -

| - Prehmmary Phase IH Gmundwater and Soil InUesttgatwn Report March 1990

S F1gure 1 Extrachon Well Capture Zones -
- Figure 2 = Estimated Electron Donor Distribution at 30 days

o 'F1gure 3 — Estimated Electron Donor Distribution at 60 days o _
- Figure 4 = Estithated Electro:n Do:nor Dlstrlbutlon at 90 days

A4 Flgures .. : | o . K ! ._

| Pioyise. BRCWTEI0. G- Remady Dasignibilot 8 yslemi1tiies DesigmiSs Pilot Test Design Raport TM_FNLG50807-dac: -

BOE-C6-0054028



NOTE:: i

e i e . . . . .
._W_mm"“ e mﬁmwmww@” ) . R .

g ; PO .
. ’ b

© L MWBOO7 R,
S Col e

- AWODO03UB N _;AW(_’OOWB R SR
e AWODOATE  ANOOUME e j T

VAUt AW@@QSB AWOOOTB
*AVW0006E

Awoooaus

e g RN : o R :
. . . . L ; R

Aw0015BAwoo14B AW@HJSE AWO012B ATRTIND AEITHER R LA
L AWDO 11 . w YO009UB Ly
N ¥

MNRDFGAWOMSB AWQ021B S
& : ) e )

. AR ) % ;
S o . -.'AIWOI'IZOQ AW0026B: . - .’3\% CRADD27B
. e y 0225! ‘AW00%5B “* $W

AWO
AWOOS?B AWOOSGB‘*&

aAWO 0308

AW0170LB EERRRRREITINV T PO
‘AWO‘]B%B . e .. BEEEETEEEE

”.--',?.\WDOSSB. Sl S v

_jﬁ,;\wotja'gUB -
AWO046B- - AW00438AW0042U31 5
* *AVO044E * b A0

- MiNB027
&

-‘.AWO'O48UBQ

\wec o
&

& .
PN

B

Wity .
gy
Phadacs,
rscacri

"u%

d O AWD 1208
A0 TE3UB

CWEC 125 -
&

01303 012608 -

: PARC E L A _ | .............. :

Hitox &

March 12, 2007
: T Property Boandiary i Extraction Well Capture Zonigs 777111

. Parcel Boundary .
SRR Existing Corrpotind "8 Group A Amendment Well (Upper B:Sand) -

. . Existing Vault -+ - @ Proposd Group B Monitoring Well (Uppér 5 Sand) ............
B Bsand Exraction Well €9 Group B Monitoring Well ((5) Upper B-Sand and (1) G-8anc) -~ ..

4y BSand Monitoring Well . Group C Downgradient Well (B-Sarid) SERIEE

& Group. D Upgradient Well (ubpe'r B-Sand)

e B-Sand Aniencment Well

Legend Boeing Realty Corporation
______________________________ | ' Former C-6 Facility

— EX|st|ng Spare Electrical Cond it and- Water R Proposed B,orec”ﬂcu[atlon
- Pilot. Study Well Layout

R | Flgure 1

BOE-C6-0054029



MWB007
%

AWooq;sUB

AW0004UB

AW'oObsUB Awoom ug-
'AWooozUE

AW

AWOOOSBAWOOO?B

[ ]
RWG0T5B .
. . .
571 006

MWB027 &
& i

AWO170LB - ..o
*AWOEBUE |

AW TE6LE &

AW01 208 Awoo2
QAwnozz"s

Awooaes -
®AW0035B: »

. A\LVOOSSUBAU 0038B

- AWoosBUR T 047B
.

-AWOOSSUB | -
*  eAw0057UB

AWoodbUB

AWO0BOUB - AWOO78UB
*AWG0UB &rwo

AWOOBQB
*AW0080UB-

.-AW0091 Us
[ ]

AW0102UB -
WAWO101UB® |,

- AWO1] 0B
*awoitUB -

AW01T2UB
[ ]

AW01 098

Jwolisus AW01153
AWO117UBAWO”8UBAWOﬁBB

gt

. AW01 27 UB AN ER

- AWO1328: AW013
*avio1 Sy

MWBG0Z -

L Ky Simed

- AWOO?JB
[ B .

Awoosﬂ%AWooeeB

- AWO046B  AWO043B
SAWOD4HD

-AWO00458
]

.AWOOWB '. :

# e
~-AWO ﬁsug\wooemﬁ

. AWO%B UB -

AWO107B
[ ] [ ]

®AWO0124B *AW0Y23UB

B .

AWOOOGB

AW001TBAW00125 i
~ ®AWO0010

68 AWOOET?. WCC 03

©AWO00308
awodsaB
Aw0034B-

*AWOD4RIB

Awoos4us [V
o :

__ @’i"‘i@éé‘“

077UB@ e @S
&

WOOTSLB

AW00978 o
a-Awoosexjs

TMW 08:
B %
-AW0113B'

AW01228
0B

TMW 07 -
&

" WCC 058
&

“WCC 075
-

WECAZS

CWEE 088
PR

Legend

March 12, 2007

: Existing Compound

| Existing Spare Electrical Conduit and Watet Piping’
© sdesis Estimated Electron Donor Distribution at 30 Days )
&% BISand Menitorifg Well’ .
B BSand Extraction Well -

B-Sand Amendmant Well-
Group A Amendiment Well (Upper B*Sa'n't'!)"' -
_Propased Group B Monitaring Well (Upper B-Sand)
Gitoup B NMonitoring Well {(5) Upper B-Sand and (1) ¢ Sand)
Group ¢ Downgradlent Wall (B- Sand) o

* Graup D Upgradienit Well (Upper B-Sand)

Boeing Realty Corporation
-Former C-6 Facility

- Former Building 1/36 Area
- Estimated Electron Donor
‘Distribution at 30 Days

“Figure 5

BOE-C6- 0054030



MWB007
%

''''''''''' AWoocgsUB AW°°.°3UB o/ Vo001
AW0004UB 'AW0002UF
AWOOOSBAWOOO?B """
_ . ®AW000BB -
. . : | AW 15 S AW001TBAW00125 e
) U P e ianey e . .- : ®AWO0010
) . e : . - AWG167LB . MWB006 . AWOO?JB :
- { bt _'AW0166LB ap . .
g Awmggg Awooaes ‘AW0027B - WCC 03
% _ Avibozds o~
"y Awoosﬂ%AWooeeB T
_ Jwotrol o " AW00308
SAWOTEBUB
: - S awodsaB
S JWNO0035B . AWOD3HBe
....... . ®AW0035B e
NWB07 T
& s [}

B
o DI

CAWOOHB LR
L]

..... _ R —
. ; o1 AWO0054UB :
...................... AWOOSSUB o .AWOOWB . [ ] 1
. *AWOG57UB N
- AV\éJOE’SU%\WOOG?UB R
.................... Awooe!aUE _ @L\WOO@UB
....................... @AWOO uk
- AWOGBOUB _{'QAWOO&A @ g
e *AW00S LB Woo77UB
wce c@s
........... Awogeus 2
........... s o Woo7sUB
. AW0091 uB- AWOOBQB
....... * *AW0080UB-
AW0102UB - AW o W00S7B

-«AWO101UB ® |,

AW011 2UB AWOU 0B AW
* “SAWOTMUB -
AW0109B
SRRTRIARIT Ao
- AWOT1SUB AW01153

. AW0117UBAW0118UBAW011BB

AW01 27UB 01968

- AWO0O46E - AwooaIB -
*  eAWOO4HD *AWOO4RIE

AWO0047B . -AWO0045B
L

aAwaose\jB '

gt

MwBaos .
Y S

*‘5“ .
k)

-AWO1328 AW01308 -
TMW 07 .
8 .

*AviO1 B

PO AT
7o o 5

-i:i= L

" WCC 058
&

WECAZS

CWEE 088
PR

March 12, 2007

:@ Existing Compoind

" & BSand Métiitorifg Well'
"B . B-Sand Extraction Wall

. me Exigting Spare Electrical Conduit and Water Piping

- s, Estimated Electron Donor Distribution:at 60 Days

Group © Downgradient Well (B-Sand

esven .

-+ Group B Monitoririg: Well {(5) Upiér B-Sand andl (1] C-Sand)

)

" Group D Upgradient Well (UpperB-Sand) " . .

Boeing Realty Corporation

-Former C-6 Facility
- Former Building 1/36 Area
. Estimated Electron Donor
Dlstnbut.ron at 60 Days'

Flgure 3

BOE-C6- 0054031



L AWO0
[}

QPUE ';AWbt'JbsUB- g NOOOILE
AWO00SLUE. . CAW000ZUR,

AWOG0SBAWGO07E
..

RWG0T5B
[ ]

~ ANG1E7LE MW

MWB027 &
&

TG 16618

e
._ JAwot ng

AWO170LB - ..o
SAWOTEBUB ”Aw'o'ﬁses‘
S _

.............................. L A\LVOO'S'SUB

''''''''''''''''''''''''''''''''''''''''''''''''' . AWooseUR"
..

...................... . AWOOSSUB
L]

- AWO0BOUB
[ ]

CAWO081UB
[ ]

U AWO102UB . ... .
® GAWO0101UB® |

AWO112UB - AWE11 08"
¢ *Awo1MUB ;1' .

: AWO1
: .8

AWO0118UB
Y . . S.
- AWOTTZUB AWG118UB 401
. . . ..

COAWOI27UB A G AER
. °

006

Awpozds

~ ®AW0035B e

AWG038E

W0047B _.Awo'oasB'

*AW0057UB
A OOGSU@wooémB. '

AW
*anoiBUB Elawoor

A | AW0089B
AW008HUB:

- AWO{00B" - -
2 awiodboUE

.Awoh 5B

gt

®AWO0124B *AW0Y23UB

AWO{32B AWD1308 .
*AviO1 B

. CAWO005B"
) .AW001TBAW00-125
[}
. ®AW0010

.
S AWO00gBT
. .
~AWO0028B  AW0027B - WCG 03

. . -~ >

.AWO'087I§AWO'0868- - N

_ " AW00308

= o awolEas
AlW0034Be.

- AWovdeB - -awoo4ss. ]
*  eAWOO4HD *AWOO4RIE

U -
- o AW00S4UB i B
| puiongus AOSL0 e

%
~Bhwoorsus

AWO%B UB'. :

CoAwooerB - -
. a-AW0096\18

..... A

[ ]

098
AWO1

68

AWOT228

TMW 07
L

U WCC 088
R &

CWEE S
PRSI

March 12,2007

Legend

.
% » Property Boundary

Parcel Boundary

' :@ Existing Compound

& BrSand Monitoring Well
B B-Sand Extraction Well -

. e Existing Spare Electrical Concluit and Water Piping

e “Estimated Electron Donor Distribution at 90 Days -

B-Sanid Amendment Well-..........
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. Distribution at 90 Days

A Figure 4




"Thls attachment prov1des the procedure for 1nstall1ng a new groundwater monitoring well
duting the pilot biorecirculation test at the Site: The well will be Constructed so that it can-
serve as an extraction well for future- operat1ons S : R e

B2 Well Installation

Messrs. Seott and Weidmann
- May9,2007- -
 Pagels o

B jThe well will be 1nstalled in accordance with the apphcable pottionsof the standard operatmgj ................. B
-~ procedures (SOPs) for drillinig; soil sampling, well installation; well development, and related -

activities prepared by Haley & Aldrich and included in Appendix A of the Pre-Remediation -

_. Implementation Work Plan (CDM, August 7, 2006). Additional details and deviations from """ ... B

- the'SOPs are provided below.. Actual well location will be adjusted in the field to be acc'e'SS“ible” e o

- via the existing stibsurface infrastricture (piping laterals, electrical conduits; etc ), as - '
o appropriate, to minimize surface disturbance. The followmg sections prov1de descr1pt1ons for

field 1mplementat1on o S _ : - e

':;Bl Pre—F1eldAct1V1t1es o ST

" Prepare and submit to BRC the Boemg Pre F1eldwork Checkhst

e - 'bu1ld1ngs and remediation 1nfrastructure will be reV_1ewed and a Site visit will be SRR
~conducted t6 locate utilities, mark well locations;, and determine Site cléaring rieeds for

N ~drill rig access. All site visits W111 be coordinate W"1th BRC and Haley & Aldrich.

m -Underground SerV1Ce Alert will, be rotified a minimum of two Work1ng days in
“advanhce to allow-adequate time for marking the locations of subsurface utilities. A
geophysi'cal survey at the p'roposed W'ell location follOWed by han'd 'auger'ing at'three '

m The necessary Well installation perm1ts will be obta1ned from the Los Angeles County
- Department of Health Services. _ - : N STt

" OneB Sand well is proposed to be 1nstalled us1ng the sonic dr1ll1ng method to a.

..TableBl P R

: . 'Cont1nuous core samples will be collected at the B-Sand Unit 1nterface (expected to be

: 'from 55 to 85 feet bgs) to Ver1fy proper placement of the Well screet. Ae- 1nch Schedule

BOE-C6-0054033
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- 0.020 inch, The filter pack W1ll consist of Well graded Sand that-reta1ns greater than-95 ........................ '
- percent on this screen size (i.e. No. 10-20 Colorado silica'sand or #3 Monterey sand) and.
- will be'installed in the annularspace to approximately 3-feet-above the screen. The:
©sonic drill:rig uses vibration of the fig prior to setting the bentonite seal to-promote
- settlement of the filter pack. A 2-foot thick plug of coated béntorite pellets will be. :
- installed above the filter pack and allowed to hydrate for 45 minutes. After the pellets
- have been hydrated, cement grout will be placed via a tremic pipe in the remaining S
. annular space to land surface: The well will then be completed with a lockmg well cap
" in-a traffic-rated lock1ng road.box. - o RERERRRS SIS '

-'lnvest1gat1on der1ved Waste (IDW) (eg., drill Cutt1ngs development Water) W1ll be
- containerized, labeled, characterized, and properly stored pending laboratory analyses _
~and disposal determination: Soil cuttings will be placed in 55-gallon drims or roll-off -~ o

~ bins which will be located at BRC-approved on-site locations. Well developitient water
. will be stored in 55-gallon drums and transferred to the existing tank in'the SVE
“compotind located at the northeastern corner of Bldg 1/36. The soil cuttings and water . _
- will be'sampled and analyzed by-a BRC-approved laboratory The IDW will be properly '
- manifested and d1sposed by CDM: follovv]ng rece1pt of. laboratory results.

.Plane Zone 5 Coordinates, North American Datum of 1983 (NAD 83) and North g

Amnerican Vertical Datum of 1988 (NAVD 88)

- The dr1ll1ng subcontractor Wlll submit Well Complet1on forms to Los. Angeles County
L Department of Health 8erv1ces --------

Well Development

o Development of the well will consist of initial development (pre—development) durmg :
. construction of the well; to settle the filtet pack; and development of the well a minimum of
' 72 hours following placement of the surface seal to remove drilling fluids and fines from ..
-+ 'within the scréen zone and increase hydraulic communication W1th the formation of: the water
g bearmg URits. Th1s task will Cons1st of the' followmg activities: . R S

W Before development static groundwater levels will be: measured it the Well and the }

surtounding observat1onwells _ RPN IR RS

BOE-C6-0054034
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''''''''''''''''''''''' B ) Well development will consist of mechanical surging ot jetting followed by bailing and L
""""" - pumping of the well. The purpose of this development is to remove drilling fluids and
____________ “fines from within the aqiiifer adjacent to the screen zone. Bailing arid pumpiiig methods ...
~ will be used in-combination to remove water containing suspended fine-grained material
- “and to induce groundwater flow through the filter pack into the well. Development will -~ .
. be deeimed completed when tutbidity levels are less thai 50 NTUs after 1-hour of : '
: pumpmg atconstant rate (rate to be determmed) ----- SR -

] _IDW mcludmg drlll Cuttmgs development water etc will bé stored in 55 gallon drums R

- and transferred to the existing tank iii the SVE compound located at‘the rortheasterin
- corner of Bldg1/36, o ‘ottier additional approved containers as riceded arid stored on-Site
at a'location selected by BRC pending laboratory analyses and disposal determination.
The IDW will be properly manifested and dlsposed of by CDM followmg recelpt of .
- laboratory restilts. : _ . B I RE R TINTRRe

Proposed Groundwater Monltorlng/Extractlon WeII Completlon Detalls
: Former Bidg. 1/36 Pilot Biorecirculation Test

RRR _Bemedlatlon of Volatile Organic Compounds .
""""" - Former C-6 Facility, Los Angeles, California - -~
Boring
Anticipated | Screen - ‘Screen
o . ”_Cas'i'r'l'g A _Total_ | Depth | .- e, - Slot
Proposed Site - | Diameter | Depth | Interval | Casing | Size
Well I.D. - | Location |- {(inches) {feet) | (feet)’ | Type |{inches)
Sch.80
EWB002 -Bldg . 1/36- |. I 80 55-00.|.. . PVC | 002

' Actual screen depth interval and screen lergth to be determined based on continuous core:.
“samples collected in this: depth mterval _ o - - U _

- Pioaes. BRCMFS30. G815 Remedy Designipilor S ystemi1 0o DésigniSs Pilat Tast. Design: Repor TM_FNLG5050 7 doc:
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e The portable 1n]ect1on system alloWs for 1n]eCt10n of solid- phase nutrierits into injection wells
~for in'situ bioremediation applications. The primary purpose of the portable injection system
s to make injections of solid-phase nutrients applicable at many sites where permanent
" construction-of an injection system is not feasible for in situ bioremediation applications. The
major components of the system incliide a prieumiatic vacuum, metered screw feeder, wash- -
- down hopper; eductor; flow meters and generator. A brief déscriptior of gach- part of the -

Messrs. Seott and Weidmann
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SR _portable 1n]ect1on system is descr1bed below: Lo o _

. “Washdown Hopper SRR

' Metered Screw Feed PR

- The screw feeder meters amendment at a desired floW rate int6 the washdowi hopper The

- screw feeder is equipped with.an electric vibrator to.ensure that the amendment flows
“smoothly into and throtigh the screw feeder to the washdown hopper. The screw feederis _
“equipped withia variable speed controller that cati be adjusted to set the feed rate desired for

- the desired amendment. The vibrator is an-asynchronous motor which has adjustable’ -
“eccentric We1ghts mounted on eaCh end of the rotor shaft.. e R R

~Theé washdown: hopper washes down and pre—mlxes the amendment W1th water to allow the -

L Amendment to flow to the eductor where the amendment is completely mixed before injection

Eductor R N . .............. :

'_:-._Flowmeters L e Lo SRR e

into a well. The washdown hopper is a SST cone-shaped hopper with a top diameter of 16" .

- and a bottom diameter of 27, Ttis fitted with four brass deflected wide- -angle flat fan spray . S

tozzles to wash down the:amendment. The washdown hopper is equ1pped W1th a l1d that - S
has a 3" SST feed 1nlet tubeand a 1-1 /2" diameter air vent: : R

The eductcrisa l1qu1d slurry eductor Where the Water and amendmient are m1xed before DU
~discharge into an injection well.. The eductor is a¥i-inch Fox slurry-eductor with-an 12 inch
~male’ NPT inlet and ‘a ¥-inch male NPT suction and. discharge. The des1gn flow rate-of water’

: -through the. eductor is 12 15 gpm at 70- 100 ps1g R _ . RIRTEIT SR AR

-~ The flow mefers are used to measure the ﬂow through the 1n]ect1on system The flow mters
~include an influent flow indicator, a flow:meter on the washdown hopper feed line and a flow
~ mieters on the effluent liries: e e TR

BOE-C6-0054036
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